The aims of this study are to follow health-related quality of life (HRQOL), school attendance, and social interaction with friends in children with cancer and to explore potential relationships between HRQOL and school attendance. The study also describes self-reported reasons for not attending school and not meeting friends. During a 2-year period, all schoolchildren in Sweden starting treatment for cancer were invited to participate in the study. Participants (N = 101) were assessed 3 times during the first 5 months of treatment using 2 questionnaires: DISABKIDS Chronic Generic Module (DCGM-37) and a study-specific questionnaire. The results indicate a diminished HRQOL that remained stable over the study period, with girls rating worse HRQOL compared with boys. School attendance significantly increased over time, and approximately half of the children attended school 5 months after start of treatment. Self-reported HRQOL was positively correlated to days of school attendance. The results emphasize the importance of psychosocial care and nursing for children diagnosed with cancer, especially for girls. Research to further explore gender differences in HRQOL among children diagnosed for cancer is recommended.
diminished physical and functional status (Landolt et al., 2006) , lack of vitality (Eiser et al., 2005; Jörngården et al., 2007) as well as physical complaints (Landolt et al., 2006) . Furthermore, symptoms related to disease and treatment, such as fatigue, pain, nausea, sore mouth, and constipation, are frequently described among children on treatment (Alexander, Wade, Hibberd, & Parsons, 2002; Collins et al., 2002; Enskär, Carlsson, Golsäter, Hamrin & Kreuger, 1997; Hedström, Ljungman, & von Essen, 2005; Kennedy & Diamond, 1997; Moody, Meyer, Mancuso, Charlson, & Robbins, 2006; Selwood, 2006) . Gender has been found to influence the perception of HRQOL in adolescents in the general population in that females report worse HRQOL than males (Bisegger et al., 2005; Jörngården, Wettergren, & von Essen, 2006) . Landolt et al. (2006) found results in line with this when studying children on treatment for cancer.
A majority of the approximately 300 children and adolescents diagnosed with cancer annually in Sweden are preschool children aged 0 to 6 years, but nearly 20% are within school-going age (Nordic Society of Paediatric Haematology and Oncology [NOPHO], 2000 [NOPHO], , 2002 . All children in Sweden attend compulsory school for 9 years between the age of 7 and 16 years. The normal school week is 5 days, Monday to Friday. All education throughout the public school system is free. In Sweden, a national network of consultant nurses in pediatric oncology is based at each pediatric oncology center and these offer visits to all patients' schools. The visits include general information about childhood cancer and the individual child's treatment, at the time of diagnosis, in case of relapse and if there is no hope for cure. Siblings' schools are also offered information if requested. The aim of initiating contact with the schools is to emphasize the importance of an early, individualized study plan for the child.
Social life, including school-related issues, have been reported to be negatively affected by being diagnosed with and treated for cancer Enskär, Carlsson, Golsäter, Hamrin, & Kreuger, 1997; Hedström et al., 2005; Moody et al., 2006) . Even though absence from school is frequently addressed as a problem (Adamoli et al., 1997; Barrera, Shaw, Speechley, Maunsell, & Pogany, 2005; Challinor et al., 2003; McCarthy, Williams, & Plumer, 1998) , few researchers have actually investigated attendance and absence from regular school and the relation between HRQOL and school attendance. Hockenberry-Eaton, Manteuffel, and Bottomley (1997) asked parents of children undergoing chemotherapy to report their child's school attendance and number of friends. The results showed that children with more absences from school reported more stress related to cancer and showed a lower degree of adjustment to having cancer. Hockenberry-Eaton et al. did find that the number of friends correlated positively with adjustment. Children value friends and school, and missing school is considered to be a major concern when undergoing treatment for cancer (Hedström et al., 2005; Hinds et al., 2004) .
The aims of this Swedish nationwide study are to follow HRQOL, school attendance, and social interaction with friends in children with cancer and explore the relationships between HRQOL and school attendance. The study also describes self-reported reasons for not attending school and hindrances to meet friends.
Methods

Design
This descriptive and comparative nationwide cohort study has a longitudinal design.
Sample
All children in Sweden, attending compulsory school grades 1 to 9 (ages 7-16 years), newly diagnosed with cancer and starting chemotherapy and/or radiation therapy during the period January 2004 to May 2006 were eligible for inclusion in the study. Initially, children with brain tumors were excluded, but after the first 4 months all cancer diagnoses were included. Children who were scheduled to undergo early stem cell transplantation, children with brain tumors exclusively treated with surgery, and children from families that were not able to speak or read Swedish were excluded. Up to May 2006 when the study closed, 145 children and adolescents had been invited to participate of whom 126 consented. Of those, 117 subsequently filled out and returned the questionnaires and were included in the study. Five participants terminated the participation after the first assessment, and 11 did so after the second assessment.
Data on the 101 patients who participated at all 3 assessment weeks 1 month (T1), 2½ months (T2), and 5 months (T3) after the start of treatment are presented in this report.
The type of cancer was classified according to the International Classification of Childhood Cancer. The treatment was given according to national and international treatment protocols sanctioned by the Swedish Childhood Leukemia Group (SBLG), the Swedish Childhood Solid Tumor Group (VSTB), and the Swedish Childhood CNS Tumor Group (VCTB). In Sweden, all children with cancer are diagnosed at 1 of 6 pediatric oncology centers (Umeå, Uppsala, Stockholm, Linköping, Gothenburg, and Lund) . Most of the cancer treatment was given at the center, and in addition, some local hospitals provided parts of the treatment.
Data Collection
The study is based on 2 questionnaires, one measuring HRQOL and one study-specific measuring school attendance and social interaction with friends. Additionally, clinical characteristics were collected from the medical records of the patients.
Measurement of HRQOL was conducted by the DISABKIDS Chronic Generic Module (DCGM-37) developed in collaboration with partners from 7 European countries; the European DISABKIDS project (Bullinger, Schmidt, Petersen, & DISABKIDS Group, 2002) . The instrument was developed for assessment of HRQOL in children and adolescents and addresses aspects that pertain not to specific conditions but to chronic conditions in general from the perspectives of children and adolescents and of their parents. Up until now, the DCGM-37 has been used in 7 diagnoses (The European DISABKIDS Group, 2006) , and this is the first time it is used in a pediatric oncology population. The DCGM-37 consists of one self-report version for children, a proxy version for parents, and a version for those younger than 8 years (The DISABKIDS-Smileys measure). The Smileys measure consists of 6 items with a 5-point scale of smiley faces responses. The happiest face scores the highest number and unhappiest face the lowest. Those children not considered to manage the DCGM-37 were approached with the Smileys version (T2, n = 11; T3, n = 10). As the majority of the participating children filled out the long version (DCGM-37), the results from the Smileys version are not included in this report. In this study, the long child version was used designed for 8-to 16-year-olds consisting of 37 items assigned to 6 dimensions: Independence (autonomy and living without impairments), 6 items; Physical limitation (functional limitations, perceived health), 6 items; Emotions (emotional worries and concerns), 7 items; Social exclusion (stigma, feeling left out), 6 items; Social inclusion (acceptance of others, positive relationships), 6 items; and Treatment (perceived emotional impact of treatment), 6 items. The 6 dimensions are conceptualized to measure mental, social, and physical domains of HRQOL and can be combined to produce a general score. The DCGM-37 was chosen as it is a measure designed for children including social aspects such as school and friends, as well as treatment-related issues and was available in the Swedish language. Each item is filled in on a 5-point Likert-type scale ranging from 1 (never) to 5 (very often). The items refer to the 4 previous weeks. For each question, raw scores are coded, summed up, and transformed into a scale from 0 (worst possible HRQOL) to 100 (best possible HRQOL), following the standard scoring algorithms of the instrument (The European DISABKIDS Group, 2006) . Missing values were substituted if all but one of the items within a subscale were responded to; that is, a personspecific mean score was calculated based on the existing answers (The European DISABKIDS Group, 2006) . Based on the negative reactions of parents, one of the items in the DCGM-37 (item 17: "Do you have fears about the future?") was excluded and treated as a missing value for all participants.
Results from pilot testing of the DCGM-37 have denoted satisfactory internal consistency for all dimensions, with Cronbach's α coefficient ranging from 0.70 to 0.87 (The European DISABKIDS Group, 2006; Simeoni et al., 2007) . Construct validity evaluated by factor analysis as well as convergent and discriminant validity assessed by estimating relations between the scales and already validated HRQOL instruments have shown satisfactory results (The European DISABKIDS Group, 2006; Simeoni et al., 2007) .
The study-specific questionnaire was developed to measure the amount of time a child with cancer attends school and meets friends, and the reasons for Health-Related QOL and School Attendance Journal of Pediatric Oncology Nursing 25(5); 2008 not attending school and not seeing friends during 1 week. The item development process was guided by clinical experience, opinions from pediatric oncologists and nurses, and scientific literature. The 8 items of the questionnaire cover the number of lessons the child daily attends at school (2 items); the number of friends the child plays or interacts with and the place of the social interaction as well as the time spent with others (3 items); reasons for not attending school and seeing friends (2 items); and information regarding who completed the questionnaire (1 item). To specify the reason for not attending school and not seeing friends, 6 response alternatives were presented: "hospital visits," "infections," "fear of getting infections," "fatigue/tiredness," "fear of other people's reactions," and "other reasons." Additionally, it was possible to add personal comments on the reason given. To test face validity of the questionnaire, 10 parents of children undergoing cancer treatment at Astrid Lindgrens Children's Hospital, Karolinska University Hospital, Stockholm, were asked to fill out the questionnaire on two different occasions. Minor modifications of the questionnaire were made based on the comments given.
Clinical and demographic data (gender, date of birth, school grade, siblings, diagnosis, date of diagnosis, treatment protocol, and date of the start of treatment) were collected from the medical records of the patients.
Procedure
Approximately 2 weeks after diagnosis, children who met the inclusion criteria and their parents were contacted by the consultant nurse in pediatric oncology to receive oral and written information about the study. Informed consent was obtained from those children willing to participate and their parents. Families who decided to take part in the study received the study-specific questionnaire to fill out each day during the following week (T1). At the time of the second and third assessments, the families were contacted in person. The questionnaires (the DCGM-37 and study-specific) and a stamped return envelope were given to each hospitalized participant or were sent home to participants who were not hospitalized. The DCGM-37 was filled out at the second and third assessments (T2 and T3). The instructions given to the families emphasized the importance of the DCGM-37 being filled out by the child, with support only if required. Time for assessment was scheduled (according to T1, T2, T3) when no treatment was planned so that the child could, in theory, attend school. Because of the use of different treatment protocols, the time that had passed since the last treatment to the first day of next assessment, as well as which day in the week this occurred, varied. Time of assessment was if possible adjusted in order to avoid scheduled holidays from school. If questionnaires were not returned within 2 weeks the participants were reminded by the consultant nurse or a registered nurse at the local hospital.
Data Analysis
All statistical calculations were conducted using the Statistical Package for the Social Sciences (SPSS) version 12.0 (SPSS Inc, Chicago, Ill). Descriptive statistics (frequencies, percentages, means, medians, and standard deviations) were used to characterize demographic variables, HRQOL, school attendance, and social interaction with friends. Cronbach's αs were calculated to estimate the internal consistency of each DCGM-37 scale. According to the generally accepted standard, the α coefficient should not fall below 0.70 for group comparisons (Streiner & Norman, 1995) . Chi-square statistics were performed to determine differences in categorical variables (diagnosis, school grade). Differences in means in variables normally distributed were analyzed with Student's unpaired (age, sex) and paired t test (DCGM-37). The variables school attendance and social interaction with friends were not normally distributed, and change over time was tested by Friedman's test. The relationship between the DCGM-37 scales and days of school attendance was analyzed with Pearson's correlation coefficient using partial correlation controlling for sex.
Because of incomplete information from the participants about the exact hours spent in school, the results regarding school attendance were dichotomized into "attendance" or "no attendance." School attendance of one lesson or more per day was considered as "attendance." In this study, a friend was defined as a child of about the same age as the child with cancer, excluding sisters and brothers. In some cases, time for assessment did coincide with a scheduled school holiday and was then categorized as not attending school.
The research protocol was approved by the ethical review boards of the hospitals in Umeå, Uppsala, Stockholm, Linköping, Gothenburg, and Lund.
Results
Clinical characteristics of the participating patients are presented in Table 1 . With one exception, participants and nonparticipants did not differ in clinical characteristics: Those with non-Hodgkin's lymphoma were to a higher extent nonparticipants (Table 1 ). The median time from diagnosis to the start of cancer treatment was 4 days (range 0-47 days). Because of different cancer treatment protocols, the median time between the start of chemotherapy or radiotherapy and the assessments varied. The median time from start of treatment to the first assessment (T1) was 29 days (range 12-64 days); the second assessment (T2) 76 days (range 46-138 days); and the third assessment (T3) 164 days (range 123-284 days).
Self-Reported Health-Related Quality of Life
The DCGM-37 was completed by 83 participants at the second assessment (T2) and by 87 at the third assessment (T3). All scales in the DCGM-37 had Cronbach's α coefficients greater than 0.70, ranging from 0.72 to 0.87. HRQOL for the total group did not significantly change between T2 and T3 in any of the dimensions. Comparing boys' and girls' scores at T2 and T3 revealed significant differences (Table 2) . Girls scored worse than boys in 4 of the 6 DCGM-37 scales (Independence, Physical limitation, Emotion, and Social exclusion) at both T2 and T3.
School Attendance and Social Interaction With Friends
A median of 27 children attended school each day of the assessed week, approximately 1 month (T1) after start of treatment, and 52 children did so at the third assessment (Table 3 ). The number of attended school days per child and week increased significantly during the first 5 months (T1, 1 day; T3, 3 days; p < .001). A total of 51% of the 101 participating children attended school at least once during the first assessed week, 1 week after start of treatment (T1), and 71 (70%) did the same 4 months later (T3). The median number of children on scheduled school holidays ranged from 8 to 17 over the 3 assessments. A total of 16 (16%) children did not attend school at all during the weeks under study. One difference was found when comparing demographic and medical variables between nonattendees and the remaining participants. Children with osteosarcoma were more likely not to attend school (31% osteosarcoma patients vs 10% all other diagnoses, χ 2 = 9.71, p < .01).
A median of 36 of the 101 participating children reported that they met friends outside school each day of the first assessed week 1 month after start of treatment (Table 3 ). The number of days the children met friends increased significantly over time (T1, 2 days; T3, 3 days; p < .05). In all, 81 (80%) of the 101 participating children met friends at least once during the first assessed week after start of treatment (T1), and 86 (85%) did so 4 months later (T3).
Relationships Between HRQOL and School Attendance
Partial correlations, controlling for sex, between days of school attendance and the measured HRQOL dimensions are presented in Table 4 . All coefficients were positive, thus the better the HRQOL, the more the attendance on school days. At T2, all but two coefficients were significant, and at T3, all coefficients with one exception were significant. All correlation coefficients but one were greater than 0.30 at T3 (Table 4) .
Reasons for Not Attending School and Not Interacting With Friends
The most commonly reported reasons for absence from school and not meeting friends were hospital visits and fatigue (Tables 5 and 6 ).
Discussion
This is the first study that prospectively follows school attendance over time and explores the relationship between HRQOL and school attendance among a representative sample of children undergoing treatment for cancer. Even though results of HRQOL have not been compared to a control group, all mean scores are remarkably lower than those scored by children suffering from chronic conditions (The European DISABKIDS Group, 2006) NOTE: Some participants gave more than one reason for absence, which is why percentages add up to more than 100%. a. School-related reasons included the class being on activities outside school and that the child had too much homework. NOTE: Some participants gave more than one reason for not meeting friends, which is why percentages add up to more than 100%. a. School work-related reasons for not seeing friends include "having home work to do." b. Miscellaneous included "not possible to invite friends," "vacation," "no reason at all," and not specified answers.
days of school attendance were all in the same direction, indicating that those scoring a better HRQOL were those children attending school, with most of the large coefficients finding a median of 5 months after start of treatment. It is reasonable to assume that the children who were strong enough to attend school had a better HRQOL. Children with severe health conditions have previously been found to report a worse HRQOL compared with other children (The European DISABKIDS Group, 2006) . The diminished HRQOL emphasizes the importance of psychosocial care and nursing among children undergoing treatment for cancer. Girls rated their HRQOL as worse than boys in 4 scales (Independence, Physical limitation, Emotion, and Social exclusion). Why the girls perceive their life to be less autonomous, with more functional impairments and worse health and why they are more worried, and feel left out socially to a higher extent than boys is not easily interpreted. The finding is in line with previous research of children on treatment (Landolt et al., 2006) as well as survivors of childhood cancer (Blaauwbroek et al., 2007; Langeveld, Grootenhuis, Voûte, de Haan, & van den Bos, 2004) . Although the systematic difference in HRQOL between males and females is a common finding, very few explanations or interpretations have been presented as to why this is the case. It may be that girls experience greater, and/or different, stressors than boys do from adolescence and onward when the differing cultural expectations of the two genders become more evident (Jörngården et al., 2006) . In any event, more research is needed that not only establishes the existence of gender differences in selfevaluated health and well-being but also further investigates what these differences entail and what consequences they involve.
The results indicate that a minority of Swedish children, 7 to 16 years old, with cancer attend school 1 month after start of treatment. School attendance increased over time, and more than half of the children in the study attended school approximately 5 months after start of treatment, indicating that absence from school may be temporary and associated with the trauma of being diagnosed with cancer and starting treatment. Children undergoing treatment for cancer may experience several physical problems, including fatigue, bleeding, mucositis, hair loss, and pain (Collins et al., 2002; Hedström et al., 2005) . Other frequent symptoms that may occur are fever, infections, diarrhea, constipation, nausea, vomiting, and lack of appetite (Alexander et al., 2002; Collins et al., 2002; Kennedy & Diamond, 1997; Selwood, 2006) . Considering the side effects, the relatively low level of school attendance early on may be adequate and understandable. Children with osteosarcoma were more likely to be absent from school at all three assessments. These children receive very intensive treatment and often have physical limitations and pain due to the disease and its treatment. The increase of attended school days over time may reflect that the child and family have begun to adjust to having cancer after a few months and are able to take up normal activities again. As this study only followed patients for the first 5 months, we do not know how school attendance rates develop in a long-term perspective.
There is an ongoing discussion on whether the use of special school reentry programs for children with cancer actually increases school attendance and makes the return to school easier (McCarthy et al., 1998) . The standard procedure of providing information to the child, school staff, and classmates performed in Sweden may decrease the risk of bullying. Interestingly, 50% of the children in our study attended school at least once already 1 month after start of treatment, and 70% did so 4 months later. In contrast to the findings of Lähteenmäki, Huostila, Hinkka, and Sami (2002) , our results do not indicate that negative attitude or problematic relationships in school are reasons for not attending school, as the most commonly given reasons for nonattendance and not meeting friends were hospital visits and fatigue. It is notable that, despite efforts made to assess patients during periods without scheduled treatment, hospital visits were by far the most common reason given for not attending school. Data do not reveal exactly what is included in "hospital visits," but it is well known that cancer treatments often include the management of side effects and scheduled medical examinations. Fatigue was the second most frequently given reason for absence from school and is a common symptom among adults with cancer (Davies, Whitsett, Bruce, & McCarthy, 2002) . Fatigue among children has increasingly been explored (Davies et al., 2002; Hockenberry-Eaton et al., 2003) . Both the disease and its treatment may cause fatigue perceived as more or less distressing (Richardson & Ream, 1996) . Some findings indicate that activities of different kinds may have a positive impact on fatigue (Davies et al., 2002) .
Social interaction with friends increased over time, and 42% reported meeting with friends 5 months after the start of treatment. This study has not included socializing with siblings and friends of siblings as well as other social contacts. The results concerning social interaction with friends must therefore be interpreted with caution. Enskär, Carlsson, Golsäter, Hamrin, and Kreuger (1997) reported that children with cancer get attention and support from friends as well as from their own family and health care professionals. It is not known if the children participating in the current study played with siblings and their friends or other patients during hospital visits.
There are some limitations in the present study that should be mentioned. The lack of a comparison group consisting of healthy children in this study limits the possibility to draw valid conclusions regarding the level of school attendance and social interaction with friends. However, it is clear that the presented numbers for absence are higher than the average for schoolchildren in Sweden. During the first 4 months, children with brain tumors were excluded from the study. They were, however, included during the following study period of 2 years, and 16% of the sample are treated for brain tumors, which is considered to be representative of the Swedish child cancer population. Even though the time of assessment was adjusted to avoid scheduled holidays from school, a sizable proportion of the participants were on holiday at the time of assessment. This influences the results, giving a slightly lower rate of children attending school. However, if we had accepted assessment delay in all participants, a large variation in the median time between the start of therapy and each assessment would have been seen. An option could have been to exclude children who from the beginning were scheduled to have summer holidays during the time of the study. It would, however, have diminished the size of the sample dramatically or prolonged the study and was therefore rejected. It is not possible to estimate how many of the children who were on holiday would have attended school if possible. A total of 30% of the invited children and their families chose not to participate or withdrew from follow-up. This must be considered an acceptable nonresponse rate, and only one difference was found when participants and nonparticipants were tested for differences in demographic and medical variables.
In conclusion, self-reported HRQOL among children newly starting treatment for cancer appear to be low, especially among girls. The results stress the importance of psychosocial care and nursing for children undergoing treatment. Children are initially frequently absent from school, and social interaction with friends is influenced primarily due to hospital visits and fatigue. Those children who reported better HRQOL also attended school more frequently. If children wish to attend school more frequently than they do, an adjusted timetable of medical examinations and other hospital strategies could be an advantage for these children. Research studies to explore what gender differences in HRQOL among children diagnosed for cancer entail and what consequences they involve are recommended.
